[Abstract] The islets of Langerhans are clusters of endocrine cells located within the pancreas.
Measure 5 ml per pancreas of RPMI into a 50 ml tube.
Measure 10 ml per pancreas of Histopaque into a 50 ml tube. Use multiple tubes if more than 50 ml is required but spread contents evenly across the tubes.
2. Place all media at 37 °C in water bath.
3. Weigh sufficient collagenase P to prepare 3 ml per mouse at the specified concentration for the batch of collagenase P (see Notes 1-3). Place weighed collagenase P into a 50 ml tube.
4. Dissolve the collagenase P in cold (4 °C) HBSS/Ca/HEPES solution. Add the required volume of HBSS/Ca/HEPES to 50 ml tube containing weighed collagenase P and gently invert 2-3 times. Allow to stand for 1-2 min, then sterilize using a 0.2 µm filter and syringe. Keep collagenase P solution on ice from this point onwards.
5. Place 3 ml collagenase P into a 2 ml slip tip syringe and attach a 30 G needle. Keep filled syringes on ice. Do not use a syringe with a LuerLok as the pressure when dispelling liquid is too great and the bile duct will tear. press on either side of the mouse body with your fingers so the liver is exposed below the rib line. Flip the liver over onto the tissue and fold the tissue over to cover it. Wet with a small amount of ethanol and gently press down to hold everything in place.
Video 1. Bile duct injection and pancreas dissection
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Copyright © 2016 The Authors; exclusive licensee Bio-protocol LLC. 4 7. Place the mouse under the dissecting microscope and using curved forceps expose the duodenum and locate the end of the bile duct where it joins the duodenum (see Video 1 and Figure 2 ). Clamp the bile duct where it enters the duodenum and rotate clamp to the rear of the mouse to make the bile duct taut. Using small curved forceps hold the bile duct at the junction with the liver and gently insert a 30 G needle into the duct. Gently inject 3 ml collagenase P into the bile duct to inflate the pancreas (see Video 1, Figure 2 and Note 4). Repeat with other samples.
15. Allow digested pancreas to settle by gravity in the 50 ml tube on ice for 10 min.
16. Aspirate the supernatant using a 25 ml pipette leaving 10-15 ml behind. Be careful not to disrupt the digested tissue. Top-up the tubes of digested pancreas with RPMI to a total volume of 30 ml and mix by gently inverting 2-3 times.
17. Centrifuge tubes at 215 x g for 2 min at room temperature.
18. Gently pour off the supernatant, being careful not to dislodge the pellet. Place tubes upside down on a paper tissue so residual media drains away. It is important to remove all media so the Histopaque is not diluted. 21. Overlay each Histopaque gradient with 5 ml of RPMI (must be at room temperature).
Ensure the interface is sharp and clear as this is where the islets will sit after centrifugation.
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23. Gently remove the islets from the gradient using a plastic transfer pipette. The islets will be visible in a ring just below the interface of the RPMI and Histopaque (see Figure   3 ). Remove as much RPMI and Histopaque as required to remove the islets without disturbing the pellet. If islets that have immune cell infiltrate are being isolated from NOD mice, see Note 6 for detail on the location and removal of islets from the gradient. 24. Transfer the islets to a new 50 ml tube containing 30 ml RPMI (room temperature).
25. Centrifuge at 215 x g for 2 min at room temperature.
26. Gently pour off the supernatant and blot tubes on a paper tissue. At this point islets can be cultured or trypsinized to single cells. 3. Remove residual islets by washing the tube with a further 5 ml of warm complete CMRL and pour this into the Petri dish. Do not put more than 10 ml medium into a 94 mm dish to ensure sufficient oxygenation for the islets, which are highly susceptible to hypoxia.
Part II. Culture of intact whole islets
4. Ensure the islets are spread within the dish and place dishes in a 5% CO2 incubator at 37 °C. Allow the islets to recover for 0.5-1 h prior to further manipulation.
5. Under a dissecting microscope with an external light source, handpick the islets using a sterile 200 µl pipette tip into tubes or Petri dishes as required for further analysis (see Figure 4 ).
6. Islets can be cultured for up to three days at 37 °C + 5% CO2. When purchasing a new lot number of collagenase P conduct thorough testing, including titration of concentration and incubation time.
2. Collagenase P should be brought to room temperature prior to weighing to prevent condensation and damage to the product. If a large quantity is purchased, place a small amount in a new bottle as a 'working batch' so as not to lose activity of the whole stock.
3. Wear a mask and gloves when weighing Collagenase P, as it is both a respiratory and skin irritant. Figure 3) . The immune-mediated destruction of the islets in NOD mice also decreases the islet yield in older mice.
7. Cell strainers, for example PluriStrainer 500 µm from pluriSelect (https://www.pluriselect.com/product-details/product/pluristrainer-500-um-cell-strainer.
html) could be used as an alternative to the 500 µm mesh used in Part I. step 14 of the islet isolation procedure. However these have not been tested in our laboratory. 11
